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Description 

[Technical field] 

5 [0001 1 The present invention relates to phamriaceutlcal compositions forthe prevention or treatment ot cardiac failure, 
the prevention of ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary heart 
disease, said phamiaceutical compositions containing a HMG-CoA reductase inhibitor selected from the group con- 
sisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin It receptor antagonist and 
optionally further containing a calcium channel blocker. 

10 [0002] The present invention also relates to methods forthe prevention or treatment of cardiac failure, the prevention 
of ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary heart disease, said meth- 
ods comprising administering to a wanm-blooded animal (particularly a human) in need of such treatment or prevention 
a phamiacologlcally effective amount of a pharmaceutical composition that contains a HMG-CoA reductase inhibitor 
selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin 

15 II receptor antagonist and optionally further contains a calcium channel blocker. 

[Technical background] 

[0003] HMG-CoA reductase inhibitors such as pravastatin are well known as an anti-hyperllpidemic agent (for ex- 
20 ample, U.S. Patent Nos. 4346227, 4444784, 4231 938, 5856336, 5260440 and the like) and such medicaments have 
been placed on the market. 

[0004] Angiotensin 11 receptor antagonists are well known as an antihypertensive agent (for example, U.S. Patent 
Nos. 5138069, 5196444, 5616599 and the like) and a lot of such medicaments have been placed on the market. 
[0005] Calcium channel blockers are well known as an antihypertensive agent (for example, U.S. Patent Nos. 

25 3485847, 3985758, 4572909 and the like) and a lot of such medicaments have been placed on the market. 

[0006] A phamiaceutical agent containing an angiotensin II acceptor antagonist and a pyridine derivative having 
HMG-CoA reductase inhibitory activity (particularly for circulatory system disease, Japanese Patent Application Pub- 
lication number No. Hei 9-323940), a pharmaceutical composition containing an angiotensin II acceptor antagonist 
and a HMG-CoA reductase inhibitor (particularly a drug for arteriosclerosis, Japanese Patent Application Publication 

30 No. Hei 1 0-81 633), a phamnaceutical composition containing amiodipine and atorvastatin (particularly a heart disease 
risk factor inhibitor, WO Publication No. 99/11259), a phamiaceutical composition containing atorvastatin and an an- 
tihypertensive agent (particularly a heart disease risk factor inhibitor. WO Publication No. 99/1 1 260), a pharmaceutical 
composition containing amiodipine and a statin derivative (particularly a heart disease risk factor inhibitor, WO Publi- 
cation No. 99/11263) and the like are known as combination agents comprising these medicaments. 

35 [0007] A phamiaceutical composition for the prevention or treatment of cardiac failure, the prevention of ischemic 
coronary heart disease or the prevention of the recurrence of ischemic coronary heart disease, said pharmaceutical 
compositions containing a particular HMG-CoA reductase inhibitor such as pravastatin and an angiotensin 11 receptor 
antagonist have not previously been disclosed. 

40 [Disclosure of the invention] 

[0008] The inventors have made a great effort to study phannaceutical compositions containing a HMG-CoA reduct- 
ase inhibitor, angiotensin II receptor antagonist and/or a calcium channel blocker for many years and found that a 
pharmaceutical composition containing particular phamnaceutical agents exhibit excellent left ventrlclar hypertrophy 
45 inhibition activity and are useful phamiaceutical compositions for the prevention or treatment of cardiac failure, the 
prevention of ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary heart disease. 
[0009] The present Invention provides phamnaceutical compositions forthe prevention or treatment of cardiac failure, 
the prevention of ischemic coronary heart disease or the prevention of the recurrence of Ischemic coronary heart 
disease, said pharmaceutical compositions containing a HMG-CoA reductase inhibitor selected from the group con- 
so sisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin II receptor antagonist and 
optionally further containing a calcium channel blocker. 

[0010] The present invention also relates to methods for the prevention or treatment of cardiac failure, the prevention 
of Ischemic coronary heart disease or the prevention of the recurrence of ischemic coronary heart disease, said meth- 
ods comprising administering to a wamri-blooded animal (particularly a human) in need of such treatment or prevention 
55 a phamiacologically effective amount of a pharmaceutical composition that contains a HMG-CoA reductase inhibitor 
selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin 
II receptor antagonist and optionally further contains a calcium channel blocker. 

[001 1 1 The phamnaceutical composition of the present Invention, which Is for the prevention or treatment of cardiac 
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failure, the prevention of ischemic coronary heart disease or the prevention of the recurrence of ischennic coronary 
heart disease, contains as active ingredients a HMG-CoA reductase inhibitor selected from the group consisting of 
pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin II receptor antagonist and optionally 
further contains a calcium channel blocker. 
5 [0012] An active ingredient of the phannaceutical composition is a HMG-CoA reductase inhibitor selected from the 
group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522; preferably pravastatin, simvastatin, 
pitavastatin or ZD-4522; more preferably pravastatin, simvastatin or ZD-4522; still more preferably pravastatin or sim- 
vastatin; and most preferably pravastatin. 

[0013] The chemical fomnulae of the HMG-CoA reductase Inhibitors are shown below: 

10 



IS 



20 



25 



30 



35 




40 . ZD-4522 

Lovastatxn (Rosuvastatin) 
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[0014] Pravastain Is disclosed in the specifications of Japanese Patent Application Publication No. Sho 57-2240, U. 
S. Patent No. 4346227 and the like and is (+)-(3R,5R)-3,5-dihydroxy-7-[(1S, 2S ,6S. 8S, 8aR)-6-hydroxy-2-methyl- 
8-[(S)-2-methylbutyryloxy]-1 ,2,6,7,8,8a-hexahydro-1-naphthyl]heptanoic acid. In the present invention the temn "prav- 
astatin" is intended to include its lactone ring closure form and its pharmacologicalty acceptable salts (the sodium salt 

5 of pravastatin and the like). 

[0015] Simvastatin is disclosed In the specifications of Japanese Patent Application Publication No. Sho 56-122375, 
U.S. Patent No. 4444784 and the like and is (+)-(1S.3R,7S, 8S, 8aR)-1 ,2.3,7.8.8a-hexahydro-3,7-dtmethy!-8-[2-[(2R. 
4R)-tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl]ethyl]-1-naphthyl] 2,2-dimethylbutylate. In the present invention the 
temn "lovastatin" is intended to include its lactone ring open fonm and phamnacologically acceptable salts of the lactone 

10 ring open form (the sodium salt and the like). 

[0018] Lovastain is disclosed in the specifications of Japanese Patent Application Publication No. Sho 57-163374, 
U.S. Patent No. 4231938 and the like and is (+)-(1S, 3R, 7S, 8S, 8aR)-1,2,3,8,8a-hexahydro-3.7-dimethyl-8-[2-[(2R. 
4R)-tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl]ethyl]-1-naphthyl] (S)-2-methylbutylate. In the present invention the 
term "lovastatin" is intended to include its lactone ring open form and phamiacologlcally acceptable salts of the lactone 

15 ring open fomn (the sodium salt and the like). 

[0017] Pitavastain is disclosed in the specifications of Japanese Patent Application Publication No. Hei 1-279866, 
U.S. Patent No. 5856336 and the like and is (3R,5S,6E)-7-[2-cyclopropyl-4-(4-fluorophenyl)-3-qulnolyl]-3,5-dihydroxy- 
6-heptanoic acid, in the present invention the tenn "pitavastatin" is intended to include its lactone ring closed form and 
its pharmacologically acceptable salts (the calcium salt and the like). 

20 [001 8] ZD-4522 (Rosuvastatin) is disclosed in the specifications of Japanese Patent Application Publication No. Hei 
5-178841, U.S. Patent No. 5260440 and the like and Is (+)-(3R,5S)-7-[4-(4-fluorophenyl)-6-isopropyl-2-(N-methyl-N- 
methanesulfonylamino)pyridin-5-yl]-3,5-dihydroxy-6(E)-heptanoic acid. In the present Invention the term "2D-4522 
(Rosuvastatin)" is Intended to include its lactone ring closed fonm and its pharmacologically acceptable salts (the sodium 
salt, calcium salt and the like). 

25 [0019] An active Ingredient of the pharmaceutical composition of the present invention is an angiotensin II receptor 
antagonist. Typical examples of such antagonists are biphenyltetrazole compounds and biphenyl carboxyllc acid com- 
pounds which are disclosed in the specifications of U.S. Patent No. 5138069, WO Publication No. 91/14679, European 
Patent Publication No. 433983, U.S. Patent Nos. 5354766, 5196444, 5616599, European Patent Publication No. 
502314 and the like; preferably biphenyltetrazole compounds; yet more preferably losartan, irbesarlan, valsartan, can- 

30 desartan, olmesartan or teimisartan; more preferably losartan, irbesartan, valsartan, candesartan or olmesartan; yet 
more preferably losartan, candesartan or olmesartan; still more preferably losartan or olmesartan; and most preferably 
olmesartan. 

[0020] The chemical formulae of typical angiotensin II receptor antagonists are shown below: 

35 



40 



45 




50 

Losartan Irbesartan 
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Olmesartan Telmisartan 



35 [0021] Losartan (DUP-753) is disclosed in the specifications of Japanese Patent Application Publication No. Sho 
63-23868, U.S. Patent No. 5138069 and the like and is 2-butyl-4-chloro-1-[2'-(1 H-tetrazol-5-yl)biphenyl-4-ylmethyl]- 
1H-imidazole-5-methanol. In the present invention the tenn "losartan" is intended to include its pharnfiacologically ac- 
ceptable salts (losartan potassium and the like). 

[0022] Irbesartan (SR-47436) is disclosed in the specifications of Japanese Patent Application Publication (Kohyo) 
40 No. Hei 4-506222, WO Publication No. 91/14679 and the like and is 2-N-butyl-4-splrocyclopentane-1-[2'-{1H-tetra2ol- 
5-yl)blphenyl-4-ylmethyl]-2-tmldazolme-5-one. In the present invention the terni "Irbesartan" is intended to include Its 
pharnfiacologically acceptable salts. 

[0023] Valsartan (CGP-48933) is disclosed in the specifications of Japanese Patent Application Publication No. Hei 
4-235149, European Patent Publication No. 433983 and the like and is (S)-N-valeryl-N-[2'-(1H-tetra2ol-5-yl)biphenyl- 
45 4-ylnnethyl]valine. In the present Invention the temri "valsartan" is intended to include Its pharmacologically acceptable 
esters and salts. 

[0024] Candesartan (TCV-1 1 6) Is disclosed in the specifications of Japanese Patent Application Publication No. Hei 

4- 3641 71 , U.S. Patent No. 51 96444 and the like and is I -(cyclohexyloxycart3onyloxy)ethyl 2-ethoxy-1 -[2' -(1 H-tetrazol- 

5- yl)biphenyl-4-ylmethyl]-1 H-benzimidazole-7-carboxylate. In the present invention the term "candesartan" is intended 
50 to include its carboxyllc acid derivatives, phamriacologically acceptable ester derivatives {TCV-1 1 6 and the like) of the 

cartDoxylic acid derivatives and pharmacologically acceptable salts of candesartan. 

[0025] Olmesartan (CS-866) is disclosed in the specifications of Japanese Patent Application Publication No. Hei 
5-78328, U.S. Patent No. 5616599 and the like and is (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl 4-(1 -hydroxy-1 -meth- 
ylethyl)-2-propyl-1-[2'-(IH-tetrazol-5-yl)biphenyl-4-ylmethyI]imidazole-5-carboxylate. In the present invention thetemri 
55 "olmesartan" is intended to Include its carboxylic acid derivatives, pharmacologically acceptable ester derivatives (CS- 
866 and the like) of the carboxylic acid derivatives and pharmacologically acceptable salts of olmesartan. 
[0026] Telmisartan (BIBR-277) Is disclosed in the specifications of Japanese Patent Application Publication No. Hei 
4-346978, U.S. Patent No. 5591 762, European Patent Publication No. 50231 4 and the like and Is 4'-[[2-n-propyl-4-me- 
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thyl-6-(1 -methylbenzimida2o!-2-yl)-benzimiclazol-1 -yl]nriethyl]-blphenyl-2-carboxylate. In the present invention the term 
"telnnisartan" is intended to include its carboxylic acid derivatives, pharmacologically acceptable ester derivatives (Bl- 
BR-277 and the lil<e) of the carboxylic acid derivatives and phamnacologlcally acceptable salts of telmisartan. 
[0027] An active ingredient of the pharmaceutical composition of the present invention is a calcium channel blocker. 
Typical examples of such blockers are nifedipine, nicardipine, amiodipine, azelnldlpine, and manidipine which are 
disclosed In the specifications of U.S. Patent Nos. 3485847, 3985758, 4572909, 4772596, 4892876 and the like; pref- 
erably nicardipine, amiodipine or azelnidipine; more preferably amiodipine or azelnidipine. 
[0028] The chemical formulae of the typtoal calcium channel blockers are shown below: 




Nifedipine Nicardipine 





Manidipine 

[0029] Nifedipine is disclosed in the specifications of U.S. Patent No. 3485847 and the like and is 2,6-dimethyl- 
3,5-dimethoxycarbonyl-4-(2-nitrophenyl)-1 ,4-dihydropyridine. In the present invention the term "nifedipine" is intended 
to include its pharmacologically acceptable salts (the hydrochloride and the like). 

[0030] Nicardipine Is disclosed in the specifications of U.S. Patent No. 3985758, Japanese Patent Application Pub- 
lication No. Sho 49-108082 and the like and is 2,6-dimethyl-3-[2-(N-benzyl-N-methylamino)ethoxycarbonyl]-5-meth- 
oxycarbonyl-4-(3-nitrophenyl)-1 ,4-dihydropyridine. In the present invention the tenn "nicardipine" is intended to include 
its pharmacologically acceptable salts (the hydrochloride and the like). 

[0031] Amiodipine is disclosed in the specifications of U.S. Patent No. 4572909, Japanese Patent Application Pub- 
lication No. Sho 58-1 67569 and the like and Is 2-(2-amlnoethoxymethyl)-4-(2-chlorophenyl)-3-ethoxycarbonyl-5-meth- 
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oxycarbonyl-6-methyl-1 ,4-dihydropyridine. In the present invention the term "amiodiplne" is intended to include its phar- 
macoiogically acceptable salts (the hydrochloride and the like). 

[0032] Azelnidipine is disclosed in the specifications of U.S. Patent No. 4772596. Japanese Patent Application Pub- 
lication No. Sho 63-253082 and the like and is 2-amino-3-(1 -diphenylmethyl-3-a2etidinyloxycarbonyi)-5-isopropoxy- 
5 carbonyl-6-methyl-4-(3-nitrophenyl)-1 ,4-dihydropyridine. In the present invention the term "azelnidipine" Is intended to 
include its phannacologlcally acceptable salts (the hydrochloride and the like). 

[0033] Manidipine is disclosed in the specifications of U.S. Patent No. 4892875. Japanese Patent Application Pub- 
lication No. Sho 58-201765 and the like and is 2,6-dimethyl-3-[2-{4-diphenylmethyl-1-piperazinyl)ethoxycarbonyl]- 
5-methoxycarbonyl-4-(3-nitropheny!)-1 ,4-dihydropyridine. In the present Invention thetenn "manidipine" is intended to 

w include its phannacologically acceptable salts (the hydrochloride and the like). 

[0034] When the HMG-CoA reductase inhibitors, angiotensin II receptor antagonists and/or calcium channel blockers 
described above have an asymmetric carbon(s), the present invention encompasses the optical isomers of these com- 
pounds and mixtures of said optical Isomers. In addition the hydrates of the compounds described above are also 
encompassed in the present invention. 

15 [0035] In the present invention the pharmaceutical composition contains one or more HMG-CoA reductase inhibitors 
selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and one or more 
angiotensin receptor antagonists. The phannaceutical composition of this invention contains one or more HMG-CoA 
reductase Inhibitors and one or more angiotensin receptor antagonists described above and, If necessary, may contain 
one or more calcium channel blockers. 

20 [0036] Preferred pharmaceutical compositions includes: 

(1 ) a phamiaceutical composition wherein the HMG-CoA reductase inhibitor is pravastatin, simvastatin, pitavastatin 
orZD-4522; 

(2) a phannaceutical composition wherein the HMG-CoA reductase inhibitor is pravastatin, simvastatin or ZD-4522; 
25 (3) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor is pravastatin or simvastatin; 

(4) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor is pravastatin; 

(5) a phannaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is a bi- 
phenyltetrazole compound or a biphenyl cariDOxyllc acid compound; 

(6) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient Is a bl- 
30 phenyltetrazole compound; 

(7) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active Ingredient is losartan, 
irbesartan, valsartan, candesartan, olmesartan ortelmisartan; 

(8) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient Is losartan, 
irbesartan, valsartan, candesartan or olmesartan; 

35 (9) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is losartan, 

candesartan or olmesartan; 

(1 0) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is losartan 
or olmesartan; 

(11 ) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is losartan; 
40 (12) a pharmaceutical composition wherein the angiotensin II receptor antagonist as an active ingredient is olm- 
esartan; 

(1 3) a phannaceutical composition wherein the calcium channel blocker as an active ingredient is nifedipine, nica- 
rdipine, amiodiplne, azelnidipine or manidipine; 

(14) a pharmaceutical composition wherein the cateium channel blocker as an active ingredient is nicardipine, 
45 amiodiplne or azelnidipine; or 

(15) a pharmaceutical composition wherein the calcium channel blocker as an active Ingredient is amiodiplne or 
azelnidipine. 

Pretended phannaceutical compositions also Includes a phannaceutical composition that contains a HMG-CoA 

reductase inhibitor artDitrarily selected from the group consisting of (1 ), (2), (3) and (4) and an angiotensin II receptor 
50 antagonist arbitrarily selected from the group consisting of (5), (6), (7). (8), (9), (1 0), (1 1 ) and (12) and may contain 

a calcium channel blocker artDitrarily selected from the group consisting of (13), (14) and (15). Examples of such 
a phannaceutical composition include, for example: 

(1 6) a phannaceutical composition wherein the HMG-CoA reductase Inhibitor as an active ingredient is pravastain, 
simvastatin, pitavastatin, or ZD-4522 and the angiotensin II receptor antagonist as an active ingredient is a biphe- 

55 nyltetrazole compound, said phannaceutical composition optionally further containing a calcium channel blocker 

as an active ingredient such as nifedipine, nicardipine, amiodiplne, azelnidipine or manidipine; 

(1 7) a phannaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient is pravastain, 
simvastatin, or ZD-4522 and the angiotensin II receptor antagonist as an active Ingredient is a biphenyltetrazole 
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compound, said pharmaceutical composition optionally further containing a calcium channel blocker as an active 
ingredient such as nifedipine, nicardipine, amiodipine, azelnidipine or manidipine; 

(1 8) a phamnaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient Is pravastain. 
simvastatin, pitavastatin, or ZD-4522 and the angiotensin II receptor antagonist as an active ingredient is losartan, 

5 Irbesartan, valsartan, candesartan, olmesartan or telmisartan, said phannaceutlcal composition optionally further 

containing a calcium channel blocker as an active ingredient such as nifedipine, nicardipine, amiodipine, azeln- 
idipine or manidipine; 

(1 9) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient is pravastain, 
simvastatin or ZD-4522 and the angiotensin II receptor antagonist as an active ingredient Is losartan, irbesartan, 

10 valsartan. candesartan or olmesartan, said phamnaceutical composition optionally further containing a calcium 

channel blocker as an active ingredient such as nifedipine, nicardipine, amiodipine, azelnidipine or manidipine; 

(20) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient is pravastain 
or simvastatin and the angiotensin II receptor antagonist as an active Ingredient is losartan, candesartan or olm- 
esartan, said pharmaceutical composition optionally further containing a calcium channel blocker as an active 

15 Ingredient such as nicardipine, amiodipine or azelnidipine;. 

(21) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient is pravastain 
and the angiotensin II receptor antagonist as an active ingredient is losartan or olmesartan, said pharmaceutical 
composition optionally further containing a calcium channel blocker as an active ingredient such as amiodipine or 
azelnidipine; or 

20 (22) a pharmaceutical composition wherein the HMG-CoA reductase inhibitor as an active ingredient is pravastain 

and the angiotensin II receptor antagonist as an active Ingredient is olmesartan, said pharmaceutical composition 
optionally further containing a calcium channel blocker as an active ingredient such as amiodipine or azelnidipine. 

[Advantages of the Invention] 

25 

[0037] The pharmaceutical composition of this invention which contains an HMG-CoA reductase Inhibitor selected 
from the group consisting of pravastain, simvastatin, lovastatin, pitavastatin, and ZD-4522 and an angiotensin II re- 
ceptor antagonist and. if necessary, may further contain a calcium channel blocker exhibits excellent left ventricular 
hypertrophy inhibition activity and low toxicity and is a useful pharmaceutical composition for the prevention or treatment 
30 of cardiac failure in a warm-blooded animal (particularly a human), or for the prevention of ischemic coronary heart 
disease or the prevention of the recunrence of Ischemic coronary heart disease In a warm-blooded animal (particularly 
a human). 

[Industrial applicability] 

35 

[0038] The pharmaceutical composition which contains a particular HMG-CoA reductase inhibitor such as pravastatin 
and the like and a particular angiotensin II acceptor antagonist and, if necessary, may further contain a calcium channel 
blocker has superior activity to each single phamnaceutical agent alone and to a combined phamnaceutical agent which 
does not contain a particular HMG-CoA reductase inhibitor such as pravastatin. Such excellent activity can also be 
40 obtained even If all these two or three pharmaceutical agents do not exist in the body at the same time. Such activity 
can be obtained even if the blood concentrations of these pharmaceutical agents are lower to some extent than that 
obtained on administration at the same time. 

[0039] According to a presumption, when a phamnaceutical agent of this invention is taken into the living body and 
reaches its receptor site, it will turn on a switch of the living body. When the blood concentration of said pharmaceutical 

45 agent of the pharmaceutical composition becomes very low after the administration of said phamnaceutical agent and 
said pharmaceutical agent at such low concentration might not exhibit any pharmacological activity, the switch has 
already been turned on and said pharmaceutical agent of the pharmaceutical composition still exhibits activity for the 
prevention or treatment of cardiac failure or activity for the prevention of Ischemic coronary heart disease or the pre- 
vention of the recunrence of Ischemic coronary heart disease. Under these conditions, when another pharmaceutical 

50 agent(s) is administered, an excellent phamnacologlcal activity can be obtained by the combined effect of its activity 
for the prevention and treatment of cardiac failure, the prevention of ischemic coronary heart disease or the prevention 
of the recurrence of ischemic coronary heart disease and the pharmacological effect of the pharmaceutical agent which 
has already been administered. 

[0040] Administration of the phamnaceutical agents contained in the pharmaceutical composition at the same time 
55 is clinically convenient and a particular HMG-CoA reductase inhibitor such as pravastatin and the like and an angi- 
otensin II acceptor antagonist and, if necessary, a calcium channel blocker can be administered In a unit dosage fomn 
which combines these pharmaceutical agents. 

[0041] When these phannaceutlcal agents cannot be blended at the same time In a fomiulation technique, these 
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pharmaceutical agents can each be administered in single unit dosage fonns of said pharmaceutical agents at the 
same time or in a single unit dosage fonn of a phamnaceutical agent and a unit dosage fomi comprising a combination 
of the other pharmaceutical agents at the same time. 

[0042] As mentioned above, the excellent activity of the pharmaceutical composition can be obtained even if these 

5 pharmaceutical agents are not administered at the same time. These phamiaceutical agents can each be administered 
in single unit dosage fomns of said phannaceutical agents at appropriate time intervals after administration of the first 
unit dosage form or in a single unit dosage form of a pharmaceutical agent and a unit dosage form comprising a 
combination of the other phannaceutical agents at appropriate time intervals after administration of the unit dosage 
fonn. The maximum time intervals in which the excellent phannacological activity can be obtained by administration 

10 of these pharmaceutical agents can be determined by clinical or animal testing of these phannaceutical agents. 

[0043] In general a particular HMG-CoA reductase inhibitor such as pravastatin and the like, an angiotensin II ac- 
ceptor antagonist and a calcium channel blocl<er employed in this invention are orally administered. Each of these 
pharmaceutical agents can be prepared In a single unit dosage fonn respectively or these pharmaceutical agents are 
' blended and are formulated in a unit dosage form. Examples of such dosage fonns include powders, granules, tablets, 

15 capsules and the like and these dosage fonns can be prepared by conventional fomriulation techniques. These dosage 
fonns can be prepared, if necessary, using additives such as excipients, lubricating agents, binding agents, disinte- 
grating agents, stabilizing agents, corrigents, diluting agents and the like by techniques known to those skilled in the art. 
[0044] The excipients are selected from organic excipients. for example, sugar derivatives such as lactose, sucrose, 
glucose, mannitol and sorbitol; starch derivatives such as corn starch, potato starch, a-starch and dextrin; cellulose 

20 derivatives such as crystalline cellulose; acacia; dextran; pullulan; and inorganic excipients, for example, silicate de- 
rivatives such as light silicic acid anhydride, synthetic aluminum silicate, calcium silicate and magnesium aluminometa- 
silicate; phosphate derivatives such as calcium hydrogenphosphate; carbonate derivatives such as calcium carbonate; 
sulfate derivatives such as calcium sulfate; and the like. One or more of the excipients mentioned hereinbefore can be 
employed in this invention. Preferred excipients are the sugar derivatives and particularly lactose. 

25 [0045] The lubricating agents are selected from metal stearates such as stearic acid, calcium stearate and magne- 
sium stearate; talc; colloidal silica; waxes such as beeswax and spermaceti; boric acid; adipic acid; sulfates such as 
sodium sulfate; glycol; fumaric acid; sodium benzoate; DL-leucine; sodium salts of aliphatic acids; lauryl sulfates such 
as sodium lauryl sulfate and magnesium lauryl sulfate; silicic acids such as silicic acid anhydride and silicic acid hydrates 
and starch derivatives as mentioned for the excipients. One or more of the lubricating agents mentioned hereinbefore 

30 can be employed in this invention. Preferred lubricating agents are the metal stearates and particularly magnesium 
stearate. 

[0046] The binding agents are selected from hydroxypropylcellulose, hydroxypropylmethylcellulose, polyvinylpyrro- 
lidone, macrogol, and compounds as mentioned for excipients. One or more of the binding agents mentioned herein- 
before can be employed in this invention. The preferred binding agents is hydroxypropylcellulose. 

35 [0047] The disintegrating agents are selected from cellulose derivatives such as low-substituted hydroxypropylcel- 
lulose, carboxymethylcellulose, calcium carboxymethylcellulose, and internally-cross-linked sodium carboxymethyl- 
cellulose; and chemically modified starch cellulose derivatives such as carboxymethylstarch, sodium carboxymethyl- 
starch, and cross-linked polyvinylpyrrolidone. One or more of the disintegrating agents mentioned hereinbefore can 
be employed in this invention. Prefen-ed disintegrating agents are cellulose derivatives and partlculariy low-substituted 

40 hydroxypropylcellulose. 

[0048] If necessary, additives such as stabilizing agents, corrigents, diluents and the like can be employed in this 
invention. 

[0049] The stabilizing agent is selected from para-oxybenzolc acid esters such as methylparaben and propylparaben; 
alcohols such as chlorobutanol, benzyl alcohol and phenylethyl alcohol; benzalkonium chloride; phenol derivatives 
45 such as phenol and cresol; thimerosal; dehydroacetic acid; and sorbic acid. One or more of the stabilizing agents 
mentioned hereinbefore can be employed in this invention. 

[0050] The corrigents are, for example, sweetening, souring and flavoring agents which are conventionally used. 
[0051] The dosage levels and ratios of a particular HMG-CoA reductase inhibitor, an angiotensin II receptor antag- 
onist and a calcium channel blocker will vary depending on various factors such as the pharmacological activity of 

50 each of these pharmaceutical agents and the symptoms, age, body weight and the like of the patient. For example, in 
the case of the angiotensin II receptor antagonist, olmesartan exhibits different activity to losartan in in vivo activity 
tests using rats with elevated blood pressure. The difference of dosage levels of the two agents is theoretically about 
one order or more. The dosage level of a particular HMG-CoA reductase inhibitor such as pravastatin, which is usually 
used as anti-hyperiipidemic agent, for the prevention or treatment of cardiac failure, for the prevention of ischemic 

55 coronary heart disease or for the prevention of the recurrence of ischemic coronary heart disease may be less than 
that for hyperiipidemia. When an angiotensin II receptor antagonist is used together with a HMG-CoA reductase Inhib- 
itor, the dosage levels of these phannaceutical agents may be further lower than those for nomial use. When these 
pharmaceutical agents are used together with a calcium channel blocker, the dosage levels of these phannaceutical 
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agents may also be further lower than those for nornnai use. For example, when pravastatin is used as an anti-hyper- 
lipldemic agent, the dosage level Is in the range of 5 - 1 00 mg/day and when olmesartan is used as an antihypertensive 
agent, the dosage level is in the range of 0.1 - 200 mg/day; on the other hand when pravastatin and olmesartan is 
used as an agent for the prevention or treatment of cardiac failure, the prevention of ischemic coronary heart disease 
5 or the prevention of the recurrence of ischemic coronary heart disease, the dosage level of pravastatin may be in the 
range of 1 - 80 mg/day (preferably 1 0-40 mg/day) and that of olmesartan Is In the range of 0.05 - 1 00 mg/day (preferably 
10-40 mg/day). 

[0052] As mentioned hereinbefore, the dosage levels of a particular HMG-CoA reductase inhibitor such as pravastatin 
and the like, an angiotensin II acceptor antagonist and/or a calcium channel blocker in this invention vary over a wide 
10 range; the dosage level of a HMG-CoA reductase inhibitor is In the range of about 1 - 80 mg/day, that of an angiotensin 
II receptor is in the range of about 0.05-100 mg/day and that of a calcium channel blocker is in the range of about 
1-100 mg/day. 

[0053] The dosage ratio of these phanmaceutlcal agents will vary over a wide range; the general dosage ratio (by 
weight) of a particular HMG-CoA reductase Inhibitor such as pravastatin, an angiotensin II receptor antagonist and/or 

IS a calcium channel blocker Is in the range between 1 :500:500 and 500:1 :1 . 

[0054] The dosage levels of these phamnaceutlcal agents mentioned hereinbefore are administered once throughout 
the day at the same time or are separately administered respectively at appropriate time intervals once throughout the 
day. The dosage levels of these pharmaceutical agents mentioned hereinbefore are divided to form several subunits 
respectively. The subunits are administered several times throughout the day at the same time or are separately ad- 

20 ministered respectively at appropriate time intervals several times throughout the day 

[Best mode for can7ing out the invention] 

[0055] The present Invention is further Illustrated by Examples and Fomriuiation examples, however the scope of the 
25 present invention is not limited to these examples. 

Test Example 1 

Ameliorating effects of the compounds on left ventricular hypertrophy. 

30 

[0056] Forty patients with hypertension and hyperlipidemia whose average diastolic and systolic blood pressures 
and total plasma cholesterol levels calculated from 3 detemninations were 95-115 mmHg (DBP), 160-200 mmHg, and 
higher than 240 mg/dl, respectively were equally divided Into 2 groups consisting of 20 patients per group; group 1-1 
(nrVf: 14/6, average age, height and weight were 61 years, 166 cm, and 65 kg, respectively) and group 1-11 (m/f: 14/6, 

35 average age, height, and weight were 64 years, 1 64 cm, and 64 kg, respectively). A further 20 hypertensive patients 
(m/f: 15/5) with average blood pressure as described above and nomnal cholesterol levels were recruited into a group 
1-111 (average age, height, and weight were 62 years, 165 cm, and 66 kg, respectively). Lastly, in order to obtain the 
nonmal mass of the left ventricle, 1 0 healthy volunteer subjects (m/f: 7/3; 60 years old, 1 68 cm and 70 kg) with normal 
blood pressure (> 140/90 mmHg) and normal plasma cholesterol levels were recruited into a control group. 

40 [0057] Pravastatin (1 0 mg), losartan (50 mg) and amiodipine (5 mg) were concomitantly administered to patients in 
the 1-1 group, once daily for 6 months. Patients in the 1-11 group received losartan (50 mg) and amiodipine (5 mg) 
concomitantly and orally once daily and undenvent diet therapy for 6 months. Patients in the 1-III group received 
losartan (50 mg) and amiodipine (5 mg) concomitantly once daily for 6 months. 

[0058] In all subjects, the mass of the left ventricle (LV mass) and the mass index of the left ventricle (LV mass index) 
45 were calculated from the diameter of the left ventricle in diastolic phase (LV end-diastollc dimension; EDO), the ven- 
tricular septum thickness (VS), and the posterior wall thickness (PW) which were determined by Doppler color flow- 
mapping methods using a two-dimension echo-cardiography device (Hewlett-Packard, SONOS 2,000) and according 
to the following equation: 

3 3 

LV mass (g)=0.80x{1 .04x[{EDD+VS+PW)''-EDD'*]}+0.6 
LV mass index = LV mass/(area of the body surface, g/cm^) 

55 

[0059] The calculated LV mass Indexes are presented in Table 1 . The LV mass index In the control group was 83±1 0 
g/m2 throughout the study. 
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[Table 1] 





LV mass Index (g/m2) 


Group 


Before treatment 


After treatment 


1-1 


143±12 


107113 


1-1! 


142 ±18 


122 ± 11 


1-tt) 


142 ±18 


122 ±11 



[0060] Following treatment, the LV masses were reduced by 24%, 1 3%, and 1 3% In the 1-1 (treated with pravastatin, 
losartan and amiodlplne), 1-11 (treated with diet therapy, losartan and amiodipine), and 1-III groups (losartan and am- 
lodipine), respectively. Thus, patients in group 1-1 (treated with pravastatin, losartan and amiodipine) showed the big- 
gest reduction in LV mass. 

[0061 ] Similarly to the results observed in test example 1 . treatment with either a combination of pravastatin (1 0 mg) 
and losartan (50 mg) or of pravastatin (10 mg) with olmesartan (5 mg) shows excellent retraction in LV mass. 
[0062] Furthermore, combination therapy of either pravastatin plus olmesartan or simvastatin plus olmesartan amel- 
iorated LV hypertrophy in a stress-loaded LV hypertrophy model in rats. 

Test Example 2 

Suppression of hypertrophy of ventricular cells in the area adjacent to infarction. 
(Preparation of the animal model) 

[0063] Adult male Wistar rats weighing 250-300 g (nonmal plasma cholesterol levels) were used. Animals received 
a nomnal-sodium diet containing 0.32 wt% sodium prior to and throughout the experiment. Water was taken ad libitum. 
Five rats/cage were placed and bred in a breeding room controlled at a stable room temperature (22±1 °C) and humidity 
and with a standard light-darkness cycle. Echocardiography was recorded through the esophagus 24 hr after ligation 
of the anterior descending branch of the left coronary artery (day 0), then the animals were randomly divided into the 
following 4 groups consisting of 10 animals per group: control group (vehicle administration), 2-1 group (administration 
of pravastatin 5 mg/kg/day in drink-water), 2-11 group (administration of CS-866 2 mg/kg/day). and 2-III group (pravas- 
tatin 5 mg/kg/day + CS-866 2 mg/kg/day). 

[0064] Surgical procedures were can-led out as follows: rats were anesthetized with an intraperitoneal injection of 
ketamine (90 mg/kg). Under anesthesia, air was inspired into the animals by an artificial respirator for small animals 
(Model 683, Harvard Apparatus, Boston, MA) through a polyethylene catheter of gauge 14. Left thoracotomy was 
performed and the heart exposed. The anterior descending branch of the left coronary artery was ligated with a silk 
thread (6-0) between the bifurcation of the pulmonary artery and the left atrium. Then the muscle and the skin were 
sewn to close the chest. The rats of the normal group underwent a similar procedure except for the ligation of the 
coronary artery, in which the thread was passed through beneath the coronary artery. Drugs were administered to the 
rats for 4 weeks starting on the day when they were grouped. 

(Determination of the ventricular cells in adjacent areas to the Infarction) 

[0065] The rats were heparinlzed and the hearts were removed. The heart was wanned at 37**C, and perfused by 
modified Langendorff's method at a constant flow-rate of 8 ml/min. The cardiac and non-cardiac muscle cells were 
enzymatlcally separated using collagenase according to previously described methods (Stewart et al., 1 994). For the 
perfusion fluid, oxygenated Krebs-Henseleit buffer solution (pH: 7.4) containing 138 mmol NaCI, 4.7 mmol KCI. 1.5 
mmol CaClg, 1.2 mmol MgClg, 10.0 mmol glucose, 10.0 mmol pyruvic acid, 5 mmol HEPES, and 20 U/l insulin was 
used. After the solution described above was perfused for 5 min to equilibrate, the perfusing solution was changed to 
Krebs-Henseleit solution not containing Ca2+, and further perfused for five minutes. Then collagenase B (1 mg/ml, 
Boehringer Mannheim Corp., Indianapolis, IN, USA) was added to the perfusing solution. After perfusion with the 
solution containing collagenase B for 10-15 min, the polyethylene cannula was removed from the heart and the non- 
digested infarction area removed. The left ventricle involving the ventricular septum was recovered and dissected in 
oxygenated Kraft-Brule buffer solution (pH: 7.2) containing 70 mmol glutamic acid, 25 mmol KCI, 10 mmol K2HPO4, 
1 0 mmol oxalic acid, 1 0 mmol taurine, 1 1 mmol glucose, 2 mmol pyruvic acid, 2 mmol ATP, 2 mmol creatine phosphate, 
1 0 mmol HEPES and 5 mmol MgClg. The obtained cell suspension solution was filtrated to remove the massive tissue. 
The mass of the cardiac cells in the adjacent area to the infarction was traced for detennination under a phase-contrast 
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microscope. The obtained masses of the cardiac muscle cells in adjacent areas to the infarction are presented in Table 
2. 



Table 2 



Group 


Mass of cardiac muscle cells in adjacent area to the infarction (fim2) 


normal 


2,737 


control 


3,812 


2-1 group 


3.053 


2-11 group 


2,940 


2-III group 


2,442 



[0066] From the present results, the size of the cardiac muscle cells in the adjacent area to the infarction was retracted 
by 760 |xm2 in group 2-1 (pravastatin-administered group), 872 \iJm^ in group 2-11 (olmesartan-administered group), and 
1 ,370 ^m2 in group 2-1 1 1 (pravastatin plus olmesartan-administered group) versus control rats. Thus the most significant 
ameliorating effects were observed in group 2-III (pravastatin plus olmesartan administered group). It is clear that 
combined administration of olmesartan and pravastatin significantly retracts the size of the affected cardiac muscle 
cells versus each compound used atone, and furthemnore, combined administration decreases the sizes of the cells 
more significantly than that observed in the nomnal group. 



Fonnulation example 1 


tablet 


fosartan 


50.0 mg 


pravastatin sodium salt 


10.0 mg 


amiodipine 


5.0 mg 


lactose 


108.0 mg 


corn starch 


25.0 mg 


magnesium stearate 


2.0mg 




200.0 mg 



[0067] The powdery ingredients listed above are blended and tabletted using a tablet machine to give a tablet (200 
mg). 



Fonnulation example 2 


tablet 


losartan 


50.0 mg 


pravastatin sodium salt 


.10.0 mg 


lactose 


113.0 mg 


corn starch 


25.0 mg 


magnesium stearate 


2.0mg 




200.0 mg 



[0068J The powdery ingredients listed above are blended and tabletted using a tablet machine to give a tablet (200 

mg)- 



Fonnulation example 3 


tablet 


olmesartan 


5.0 mg 


pravastatin sodium salt 


10.0 mg 


lactose 


158.0 mg 


corn starch 


25.0 mg 


magnesium stearate 


2.0 mg 




200.0 mg 



[0069] The powdery ingredients listed above are blended and tabletted using a tablet machine to give a tablet (200 
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mg). 



Claims 

5 

1 . A pharmaceutical composition for the prevention or treatment of cardiac failure, said phannaceutical composition 
containing a HMG-CoA reductase Inhibitor selected from the group consisting of pravastatin, simvastatin, lovas- 
tatln. pitavastatin and ZD-4522 and an angiotensin II receptor antagonist and optionally further containing a calcium 
channel blocker. 

10 

2. A phannaceutical composition according to claim 1 wherein the HMG-CoA reductase inhibitor is pravastatin, sim- 
vastatin, pitavastatin orZO-4522. 

3. A pharmaceutical composition according to claim 1 wherein the HMG-CoA reductase Inhibitor is pravastatin, sim- 
15 vastatin orZD-4522. 

4. A pharmaceutical composition according to claim 1 wherein the HMG-CoA reductase inhibitor is pravastatin or 
simvastatin. 

20 5. A pharmaceutical composition according to claim 1 wherein the HMG-CoA reductase inhibitor is pravastatin. 

6. A pharmaceutical composition for the prevention of ischemic coronary heart disease or for the prevention of the 
recurrence of ischemic coronary heart disease, said phannaceutical composition containing a HMG-CoA reductase 
Inhibitor selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and 

25 an angiotensin II receptor antagonist and optionally further containing a calcium channel blocker. 

7. A pharmaceutical composition according to claim 6 wherein the HMG-CoA reductase inhibitor is pravastatin, sim- 
vastatin, pitavastatin or ZD-4522. 

30 8. A pharmaceutical composition according to claim 6 wherein the HMG-CoA reductase inhibitor is pravastatin, sim- 
vastatin or ZD-4522. 

9. A phamiaceutical composition according to claim 6 wherein the HMG-CoA reductase inhibitor is pravastatin or 
simvastatin. 

35 

10. A phannaceutical composition according to claim 6 wherein the HMG-CoA reductase inhibitor is pravastatin. 

11. A method for the prevention or treatment of cardiac failure, said method comprising administering to a warm- 
blooded animal in need of such prevention or treatment a pharmacologically effective amount of a pharmaceutical 

40 composition that contains a HMG-CoA reductase inhibitor selected from the group consisting of pravastatin, sim- 

vastatin, lovastatin, pitavastatin and ZD-4522 and an angiotensin II receptor antagonist and optionally further con- 
tains a calcium channel blocker. 

12. A method according to claim 11 wherein the HMG-CoA reductase inhibitor is pravastatin, simvastatin, pitavastatin 
45 or ZD-4522. 

13. A method according to claim 1 1 wherein the HMG-CoA reductase inhibitor is pravastatin, simvastatin or ZD-4522. 

14. A method according to claim 11 wherein the HMG-CoA reductase inhibitor Is pravastatin or simvastatin. 

50 

15. A method according to claim 11 wherein the HMG-CoA reductase inhibitor is pravastatin. 

16. A method for the prevention of ischemic coronary heart disease or the prevention of the recurrence of ischemic 
coronary heart disease, said method comprising administering to a warm-blooded animal in need of such preven- 
ts tion a pharmacologically effective amount of a pharmaceutical composition that contains a HMG-CoA reductase 

inhibitor selected from the group consisting of pravastatin, simvastatin, lovastatin, pitavastatin and ZD-4522 and 
an angiotensin II receptor antagonist and optionally further contains a calcium channel blocker. 
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1 7. A method according to claim 1 6 wherein the HMG-CoA reductase Inhibitor Is pravastatin, simvastatin, pitavastatin 
or ZD-4522. 

18. A method according to claim 16 wherein the IHMG-CoA reductase Inhibitor Is pravastatin, simvastatin or ZD-4522. 

5 

19. A method according to claim 1 6 wherein the MMG-CoA reductase inhibitor Is pravastatin or simvastatin. 

20. A method according to claim 1 6 wherein the HMG-CoA reductase inhibitor is pravastatin. 

10 
15 
20 
25 
30 
35 
40 
45 
SO 
55 
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